Involvement of spinal chemokine CCL2 in the hyperalgesia evoked by bone cancer in mice: a role for astroglia and microglia.
The hypernociceptive role played by the chemokine CCL2, and its main receptor, CCR2, in pathological settings is being increasingly recognized. We aimed to characterize the involvement of spinal CCL2 in the hyperalgesia due to the intratibial inoculation of fibrosarcoma NCTC 2472 cells in mice. The intrathecal (i.t.) administration of the CCR2 antagonist RS 504393 (1–3 μg) or an anti-CCL2 antibody inhibited tumoral hyperalgesia. No change in the expression of spinal CCR2 was detected by western blot, whereas immunohistochemical experiments demonstrated increased CCL2 staining at the superficial laminae of the spinal cord ipsilateral to the tumor. This spinal CCL2 does not seem to be released from nociceptors since CCL2 mRNA and CCL2 levels in DRGs, as measured by RT-PCR and ELISA, remain unmodified in tumor-bearing mice. In contrast, immunohistochemical assays demonstrated the spinal up-regulations of GFAP and Iba-1, respective markers of astroglia and microglia, and the expression of CCL2 in both types of glial cells at the superficial laminae of the spinal cord of tumor-bearing mice. Finally, since CCL2 could induce astroglial or microglial activation, we studied whether the blockade of CCR2 could inhibit the increased spinal glial expression. GFAP, but not Iba-1, up-regulation was reduced in tumor-bearing mice treated for 3 days with i.t. RS 504393, indicating that spinal CCL2 acts as an astroglial activator in this setting. The participation at spinal level of CCL2/CCR2 in tumoral hypernociception, together with its previously described involvement at periphery, makes attractive the modulation of this system for the alleviation of neoplastic pain.